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A B S T R A C T

Introduction: The tremendous popularity of acupuncture in Australia demands continual safety assessment. This
review aimed to determine the characteristics of acupuncture related adverse events, analyse their possible
causes, and inform future research and practice.
Methods: Across 8 databases, all types of clinical trials, surveys, and case reports from 2012 to 2018 reporting
adverse events associated with the use of acupuncture in Australia on human subjects were systematically re-
viewed. Types of acupuncture including manual acupuncture, electro acupuncture and laser acupuncture.
Incidence and form of acupuncture related adverse events were the key outcomes of this study. In addition, the
quality of adverse events reporting and the likelihood of causality were examined by two reviewers and checked
by two experts specialised in acupuncture.
Results: The 17 analysed studies encompassed ten randomised controlled trials, two nonrandomised controlled
trials, three uncontrolled clinical trials, and two case reports, with a total of 1160 participants receiving true
acupuncture. Feelings of dizziness, fatigue and nausea were the most common adverse events identified in our
review across all acupuncture modalities.
Conclusions: Acupuncture is generally a safe modality and serious adverse events after treatment are uncommon
when supported with well-established guidelines and practiced by licensed, qualified practitioners.

1. Introduction

Practiced for more than 4000 years, acupuncture is an essential part
of Traditional Chinese Medicine (TCM) [1] and plays a vital role in the
healthcare of Chinese people. Huang Di Nei Jing (The Yellow Emperor’s
Internal Classic), the first and most extensive medical work existing in
China [2] signifies that acupuncture has developed into a unique and
indispensable therapy in Chinese medicine.

TCM believes that acupuncture brings the imbalanced (diseased)
body back into balance [2] by restoring the balance of Yin and Yang,
reinforcing the vital Qi and eliminating pathogenic factors, regulating
the functions of Zang Fu and circulating the Qi and Blood of the body.

Acupuncture has become the most popular complementary and al-
ternative therapy in Australia over the last 20 years [3–5]. Studies have
demonstrated that acupuncture therapy can serve as a promising
treatment modality [1,6–12], for instance, acupuncture is widely used
in chronic pain management [13]. The framework underlying this
modality is fundamentally holistic and provides an interesting model

for health professionals who seek different ways to approach health
care and improve patient outcomes [14].

Registration to practice acupuncture in Australia is mandatory and
an ‘acupuncturist’ is a protected title under the new Registration Law.
Currently there are nine existing bachelor degree and one master de-
gree programs which have been approved to meet educational re-
quirements for registration. By December 2017, there were 4905 re-
gistered practitioners in Australia. [14,15]. Despite its strict regulation
to practice acupuncture in Australia, the safety of performing such a
modality is lacking clinical evidence. To date, no study has evaluated
the adverse events associated with acupuncture in Australia. This sys-
tematic review aimed to determine the characteristics of acupuncture
related adverse events, analyse their possible causes, and inform future
research and practice, therefore enhance safe practice within the pro-
fession.
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2. Methods

2.1. Definition

In this study, an adverse event was defined as an undesirable ex-
perience associated with the use of a medical product on a patient [16].

2.2. Inclusion and exclusion criteria

All types of human clinical trials, surveys, case reports, and case
series occurring in Australia which reported an adverse event asso-
ciated with acupuncture were included. Types of acupuncture included:
manual acupuncture, electro acupuncture and laser acupuncture.
Manual acupuncture inserts needles into acupoints followed by the
twisting of the needle with different manual strengths, electro acu-
puncture applies a stimulating current to acupoints via the inserted

needles, whereas laser acupuncture uses laser light on acupoints instead
of needles.

2.3. Data sources and searching strategies

From 1 July 2012, in order to practice in Australia, acupuncture
practitioners must be registered under the national registration body—
the Chinese Medicine Board of Australia and meet the Board's
Registration Standards [15]. For this reason, only studies from 2012 to
2018 were included in this review. Relevant studies were captured from
8 electronic databases, manual search, and a reference lists search.
These databases including Allied and Complementary Medicine
(AMED), PubMed, Excerpta Medica database (EMBase), Central Reg-
ister of Controlled Trials (CENTRAL), Cumulative Index to Nursing and
Allied Health Literature (CINAHL), PsycINFO, Scopus, and Web of
Science. Studies conducted in Australia and written in English were the

Fig. 1. Flow chart of study selection.
Note: AMED: Allied and Complementary Medicine, EMBase: Excerpta Medica database, CENTRAL: Cochrane Central Register of Controlled Trials, CINAHL:
Cumulative Index to Nursing and Allied Health Literature.
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restrictions applied for the search. Reference lists of the included papers
were also checked to identify the potential eligible studies. All searches
were conducted by two reviewers (CC Wang and JY Tan) in-
dependently. Keywords and Medical subject Headings (MeSH) were
used to identify relevant literature. The search strategy comprised of
acupuncture specific terms such as (“acupuncture” OR “acupuncture
therapy” OR “acupuncture treatment” OR “acupuncture points” OR
"electro acupuncture", OR "laser acupuncture", etc.) and condition
specific search terms such as (“adverse event*” OR “side effect*” OR
“adverse effect*” OR "adverse health care event*" OR “safe” OR "risk*").

2.4. Study selection and data extraction

For each included paper, the characteristics of study (authors, year
of publication, design, and setting), participant (age, gender, sample
size, diagnostic criteria, and reason for acupuncture), intervention
(types of acupuncture, practitioner, selected acupuncture points,
treatment duration), and adverse event (type of adverse events, fre-
quency, outcome, and causality) were extracted. Study selection and
data extraction were conducted by two reviewers independently, and
disagreement was resolved through discussion.

2.5. Outcome assessment

Characteristics of acupuncture related adverse events and their
possible causes were the key outcomes of this study. In addition, the
quality of adverse events reporting and the likelihood of causality were
examined by two reviewers and checked by two experts specialized in
acupuncture.

The quality of adverse events reporting for clinical trials was ap-
praised using the CONSORT for Harms Data Recommendations [17,18].
The likelihood of causality for adverse events reported in case reports or
case series, was appraised by the WHO Uppsala Monitoring Centre (UMC)
System for Standardized Case Causality Assessment [19].

3. Results

3.1. Characteristics of analysed studies

Searches (electronic and manual) yielded 17,401 records. 495 du-
plicated records were removed after scanning by reference management
software (Endnote), and another 15,993 were further excluded after
inspecting the titles and abstracts. Full text of the 913 remaining re-
cords was captured for eligibility assessment, and 896 articles were
finally excluded due to study countries were other than Australia
(n = 841)—despite the fact that we set the restriction of particular
country as ‘Australia’ when performing the database search), reviews
(n = 6), study protocols (n = 5), conference abstracts (n = 2), non-
acupuncture therapy interventions (n = 36), and the adverse events
were not reported (n = 6). Therefore17 studies [20–36] were identified
for final analysis. The study selection flow chart is presented in Fig. 1.

The analysed studies encompassed 10 randomised controlled trials,
two nonrandomised controlled trials, three uncontrolled clinical trials,
and two case reports, with a total of 1160 participants receiving true
acupuncture. These studies were all from Australia. Four acupuncture
modalities were employed including manual acupuncture
[21,23,25,28–31,33–36], laser acupuncture [22,24,25,27,31,32], and
electro acupuncture [20,26,36]. Acupuncture was performed in these
studies to manage a range of health problems such as symptomatic
tarlov cyst, cervical spondylosis, depression, breast cancer, anorexia
nervosa, pain, nausea, and allergic rhinitis.

Within the 15 clinical trials (randomised controlled trials, non-
randomised controlled trials, and uncontrolled clinical trials), nine
studies reported a significantly positive effect of acupuncture for the
primary and/or secondary outcomes between groups
[22–25,27,32–34,36], while six studies only detected favorable changesTa
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within the acupuncture groups [26,28–31,35]. In these studies, the
person who performed acupuncture including acupuncturist (14) and
general practitioner (1).

3.2. Case reports

Two cases were identified and the disclosed adverse events were
mild right sided sciatica and then disabling severe buttock pain in one
case [20], and atlanto-axial infection in another case [21] (Table 1).
The symptoms were decreased in the first case after two days of bed
rest, whereas the second case was treated with a course of intravenous
antibiotics. Electro acupuncture was used in the first case whereas the
second case was manual acupuncture. Both cases failed to specify the
practitioners who administered acupuncture and adverse events de-
scribed in these cases were assessed as possibly related to acupuncture.

3.3. Clinical studies

All acupuncture related adverse events reported in clinical trials are
presented in Table 2. The overall outcomes for the quality of adverse
events reporting were not optimal. Eight studies adequately or partially
adequately described AE in the title and/ or abstract (53%), while there
were only five studies adequately or partially adequately described
safety issues of acupuncture in the introduction and specification of
approach for collecting harms related information (33%). Only two
studies adequately or partially adequately pre specified approaches for
collecting harms related information (13%), whereas only one study
adequately described plans for presenting and analyzing adverse events
of acupuncture (6%). Only three studies adequately or partially ade-
quately described participant withdraw due to adverse events asso-
ciated with acupuncture (20%) however there were nine studies ade-
quately or partially adequately reporting the particular measures for
analyses on adverse events related harms (60%).

3.3.1. Manual acupuncture related adverse events
Manual acupuncture related adverse events were reported in 11

clinical trials [21,23,25,28–31,33–36], with a total of 831 participants
receiving acupuncture (Table 2). Except one case [21] which failed to
specify the practitioners who administered acupuncture, acupuncture
was performed by acupuncturists in all other studies. The most fre-
quently reported adverse events were pain, bruising, dizziness, dis-
comfort at the needling site, local bleeding, fatigue, nausea and in-
flammation at insertion. Only one patient in the case report [21]
received a course of intravenous antibiotics for infection, and its ad-
verse events was appraised as possibly related to acupuncture, the re-
maining ten studies [23,25,28–31,33–36] did not take any measures to
decrease adverse events as they were transient, minor, and tolerable.

3.3.2. Laser acupuncture related adverse events
Laser acupuncture related adverse events were reported in 6 clinical

studies [22,24,25,27,31,32], with a total of 213 participants receiving
acupuncture (Table 2). Except for one case [32] where the acupuncture
was administered by general practitioners, acupuncture was performed
by acupuncturists in all other studies. The most frequently reported
adverse events were mild pain, tiredness, dizziness, and nausea. None
of those studies took any measures to manage adverse events as they
were transient, minor, and tolerable.

3.3.3. Electro acupuncture related adverse events
Electro acupuncture related adverse events were reported in 3

clinical studies [20,26,36], with a total of 67 participants receiving
acupuncture (Table 2). Except one case [20], which failed to specify the
practitioners who administered acupuncture, acupuncture was per-
formed by acupuncturists in the other two studies. The most frequently
reported adverse events were minor bruising, post treatment soreness
and fatigue and did not require any measure to decrease adverse events

as they were transient, minor, and tolerable. However, one patient in a
case report [20] experienced mild right sided sciatica and then dis-
abling severe buttock pain, the symptoms decreased after two days of
bed rest. However, the adverse events in this case report was appraised
as possibly related to acupuncture.

4. Discussion

Our findings suggest that acupuncture has a very low rate of adverse
events when conducted among licensed, qualified practitioners in
Australia, and serious adverse events after acupuncture are uncommon.
This conclusion is in line with recent two systematic reviews from Hong
Kong and China respectively [37,38], and two surveys from Germany
and the United Kingdom [39,40].

Dizziness, fatigue, nauseous, mild pain and bruising were the most
common adverse events identified in our review across all modalities
(manual acupuncture, laser acupuncture, and electro acupuncture).
These symptoms were also found in previous reports [37–40].

These adverse events relating to mild fainting symptoms of acu-
puncture maybe due to transient hypotension: as acupuncture stimu-
lation through the peripheral nerves that could dilate the peripheral
blood vessels, reduce venous return, and decrease blood supply in the
brain therefore causing dizziness [41,42]. These symptoms were often
seen in people on their first acupuncture treatment especially for those
who felt anxious or nervous before acupuncture [43].

Comparing our findings with the previous literature [37–40] which
identified that infections, pneumothorax, organ and tissue injuries were
the majority of the adverse events, it seemed that acupuncture practice
in Australia is well regulated with better outcomes—less serious ad-
verse events related to acupuncture. In the last 20 years, acupuncture
has experienced a rapid growth in its research, education and practice
in Australia. According to its regulation, “acupuncturist” is a protected
title and a minimal requirement for registration in Australia is a 4 years
bachelor’s degree from an accredited university. In our review, only one
case report [21] indicated a moderate adverse event (infection) how-
ever, the case report was appraised as possibly related to acupuncture,
further, the report failed to specify the practitioners who administered
acupuncture. Any medical intervention has the potential to cause da-
mage, particularly when administered by an untrained or unqualified
practitioner, or in an unregulated setting. Compliance with the Chinese
Medicine Board infection prevention and control guidelines, the strict
hygienic procedures during acupuncture practiced by licenced acu-
puncturists in Australia could be one of the reasons for the low pre-
valence of infection discovered in our review. Nevertheless, acu-
puncturists need to vigilantly use this approach on clients with poor
would healing capacity, such as patients with immunocompromised
disorders, or diabetes mellitus [44], as potentially this could result in
some none healing wounds or systemic infections.

4.1. Limitations

As the journal reviewer rightfully pointed out, to determine the
incidence of adverse events for Australian practice would require a
large prospective survey, as with those in the UK and Germany in the
past. Small participant sample sizes in this review is one of the lim-
itations that could affect the strength of the evidence concluded from
our findings. Case reports most likely will only cover serious or unusual
adverse events, which is valuable, but not informative about adverse
events as a whole. The clinical trials may report on the whole range of
adverse events but they can only provide estimates of incidence within
each study, not for general practice. Trials by their very nature are not
the same as usual practice. In this case, none of the trials were for the
most frequently presented conditions (musculoskeletal, chronic pain)
for acupuncture practice. Quality of adverse events reporting included
in clinical trials was overall unsatisfactory which makes it difficult to
evaluate the causality of adverse events reported in clinical trials.
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Furthermore, we found a great number of papers not including adverse
events as the study outcome, as such, acupuncture related adverse
events perhaps were underreported. This review only included studies
that were conducted in Australia and this itself may limit the gen-
eralisability of these findings.

5. Implications for future research and practice

Although serious adverse events associated with acupuncture are
rare, acupuncture practice is not risk free, and clinical practice guide-
lines can minimise any risk [45]. We recommend that acupuncture
should only be performed by qualified practitioners, not only ade-
quately trained, but who also adhere to safe and clean practice guide-
lines are essential requirements, and continuing vigilance is required to
ensure that acupuncture is safe and is seen to be safe. Future case re-
ports and clinical trials should provide more details on acupuncture
related adverse events. For example, the following items should be fully
reported: the position of the patient during acupuncture, the targeted
acupoints, the characteristic of the practitioner, and the outcome of
adverse events. The guidelines for Case Reports of Adverse Events Related
to Acupuncture [46] could be considered as a guide when reporting
adverse events in case reports. Similarly, safety assessment as an im-
portant outcome measure should be included in acupuncture associated
clinical trials, and related international guidelines such as the CON-
SORT for Harms Data Recommendations [17] should be followed to re-
port and analyse acupuncture related adverse events.

6. Conclusion

Acupuncture has been increasingly practiced in Australia as a
complementary and alternative therapy. Its tremendous popularity in
Australia over the last 20 years demands continual safety assessment.
This review provides an evaluation of the incidence and severity of
adverse events reported for acupuncture in Australia between 2012 and
2018. Across 8 databases, fifteen clinical trials and two case reports
with a total of 1160 participants receiving true acupuncture treatment
were included in this review.

Our findings suggest that acupuncture practice in Australia is well
regulated with a better outcome—there were no serious adverse events
identified in this review. Acupuncture is generally a safe modality and
serious adverse events after treatment are uncommon when supported
with well-established guidelines, practiced among licensed, qualified
practitioners.
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